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Abstract
The meaning of a systematic error is discussed here, in reply to
some papers by Iorio claiming a measurement of the Lense-Thirring
effect with the Mars Global Survayor.
1 Systematic Errors
In “High-precision measurement of frame-dragging with the Mars Global
Surveyor spacecraft in the gravitational field of Mars” by Lorenzo Iorio
[1] a measurement of the Lense-Thirring effect by the field of Mars was
claimed with an error of 0.5 %, by simply looking at the residuals of
the Mars Global Surveyor.
Besides a number of other elementary mistakes and fundamental
problems with this paper, such as: (a) having neglected the large un-
certainties due to the daily orbital maneuvers of the spacecraft; (b)
the fact that the 1.6 meters residuals refer to a period of a few days
only and not to one year; (c) the wrong interpretation of their mean-
ing, as pointed out by [3], etc., in a recent paper [4] the large size
of the systematic errors was correctly remarked in this kind of obser-
vations with a Mars orbiter, amounting to approximately 5000 % of
the Lense-Thirring effect, or more. To this paper, Iorio replied with
another paper [2] in which is literally written:
“In fact, the average of the MGS out-of-plane RMS orbit overlap
differences by (Konopliv et al. 2006) over the observational time span
used by Iorio (2007a) amounts to 1.613 m only; there is no trace at all
of the very huge bias postulated by Sindoni et al (2007) whose existence
is, thus, neatly and unambiguously ruled out by the data processed by
Konopliv et al. (2006).” In other words, here Iorio is essentially saying:
“in the residuals of MGS the systematic errors calculated by Sindoni
et al. are not observed, thus they are null!” However, the basic point
is that, in general, systematic errors may not be detected. For example
in the error analysis book by Bevington and Robinson [5], on page 3
is written:
“Errors of this type [systematics] are not easy to detect and not
easily studied by statistical analysis.”
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For instance, a student can repeat many times the measurement
of the distance of a table top and find very small deviations in his
measurements, however these small deviations do not represent the to-
tal error of observation of his measurement because, for instance, all
the measurement were done at a certain unknown temperature differ-
ent than the calibration temperature of the meter stick and thus the
thermal expansion of the stick introduced a systematic error in the
measurement of the distance. The meaning of systematic errors is well
explained in the introduction of the book by Bevington and Robin-
son [5], or by Topping [6] or in any another elementary book on error
analysis.
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